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© Method for executing monolithic continuous straights or circular structural walls and a machine for 
realizing such a method. 



@ An equipment for executing straight or circular 
continuous monolithic structural walls, comprises a 
motor driven vehicle provided with means for sub- 
staining a beam which is orientable after a vertical 
and horizontal axis, a slide on one side of said 
beam, an excavator mounted onto said slide and 
comprising a chain that is substantially vertical in an 
operative position, formwork means provided with 
vibrators and carried by said slide following said 
excavator and a hose meant to convey concrete 
following the excavator inside the excavation. 
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The object of the present inv ntion is a method 
for executing monolithic continuous straight or cir- 
cular structural walls and an equipment for realizing 
said method. 

A method is already known which consists in 
digging a trench for the structural wall, substaining 
the walls of the trench by introducing mixtures, 
usually with bentonite, and then inserting a dia- 
phragm made of adjacent prismatic elements with 
a rectangular section. 

The main drawback of such a technique is that 
the elements of the diaphragm, being simply put 
near eachother. do not guarantee a safe hydraulic 
sealing nor the complanarity of the various ele- 
ments with consequent settlings when underground 
stresses occur. 

Moreover, when the walls of the trench are 
kept up by bentonit'c mixtures, several yard equip- 
ment, usually very bulky, are required for making 
and storing the bentonite mixtures. 

A further problem occurs when the excavated 
soil is polluted with bentonite, so suitable dumps 
are needed together with transportation means pro- 
vided with watertight dump boxes. 

This technique is not only used for executing 
straight structural concrete walls, but also for realiz- 
ing wells and therefore structural walls with a cir- 
cular shape. In this second case the method con- 
sists in executing, along the circumference of the 
wall, a sequence of reinforced concrete dia- 
phragms. Such diaphragms are casted into trench- 
es that are substained by bentonitic mixtures. 

The diaphragms are mainly executed in se- 
quences, with opening and closing diaphragms al- 
ternatively fitted. 

The main drawback of this excavating tech- 
nique is that the diaphragms are never perfectly 
vertical, so that it is impossible to execute a struc- 
tural junction between the single diaphragms. So a 
further problem is that such diaphragms guarantee 
the well to be functional only down to the level 
where they are perfectly positioned along the cir- 
cumference of the wall. 

At deeper levels, due to the disalignment with 
the vertical line, the diaphragms work as isolated 
elements in the ground, being stressed by bending 
and shearing stresses. 

The purpose of the present invention is to 
overcome the above deficiences by proposing a 
method and an equipment that allow to realize 
diaphragms with various thicknesses and without 
junctions in any kind of ground. Such diaphragms 
may be straight or circular, and in this second case 
they are made for executing large diameter wells, 
overcoming the problems that the techniques 
known up to now have found. This is realized by 
executing continuous circular concrete walls that 
keep vertical for a greater depth guaranteeing the 
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structure to workjas a well. 

Such purposes are obtained according to the 
invention by realizing a circular structural wall for 
large diameter well excavations by means of an 
5 equipment for executing straight or circular continu- 
ous monolithic structural walls, characterized by 
the fact that it comprises a motor driven vehicle 
provided with means for substaining a beam which 
is orientable after a vertical and horizontal axis, a 
io slide on one side of said beam, an excavator 
mounted onto said slide and comprising a chain 
that is substantially vertical in an operative position, 
formwork means; provided with vibrators and car- 
ried by said slide following said excavator and a 
is hose meant to convey concrete following the ex- 
cavator inside the excavation. 

Other characteristics and benefits of the inven- 
tion will be evidejnt further on in the description of a 
favourite but not restrictive embodiment of the 
20 equipment and jof the method, which are both 
shown in the anriexed drawings, wherein: 

fig. 1 is a side view of the equipment that Is 
used to realize the method according to the 
invention; ] 

25 figs. 2 and 3 are both plans showing the equip- . 
ment according to the invention in two different 
operating conditions; 

fig. 4 is a lenghtwise diametral section of a well 
. . that has been excavated with the method ac- 
30 cording to thiis invention. 

Referring at first to fig. 1, a motor driven crawl- 
er track equipment, indicated as a whole with refer- 
ence number 1, is used for realizing the method fn 
accordance withlthe invention. 
35 The equipment 1 comprises a motor driven 

truck 2 provided with crawler tracks and with an 
operator's workstation 3. 

Equipment 1 also comprises a column 4 pro- 
vided with a bjoom 5 mounted overhanging to 
40 which a rotable ^bracket 6 is connected by means 
of a thrust bearihg 7 rotating around a vertical axis 

A < 

'i ■ " 

Bracket 6 supports a beam 8 that can oscillate 

round point 9 in a vertical plane. 

45 The orientation of beam 8 is realized by means 

of an hydraulic jack 9 having its cylinder fixed to 
bracket 6 and its piston rod pivotally connected to 
the lower end of jbeam 8. 

A slide 10 is mounted on the side of beam 8 

so which is opposite to the side with the articulated 
joint: said slide ho holds a work head unit 11 for 
the excavator 12. Excavator 12 comprises a chain 
13 carrying bubkets or picks 14 and it extends 
itself between aitop driving 13 pulley and a driven 

55 sheave 15. The ascending part of chain 13 is 
parallel to the descending part, so to dig a rectan- 
gular trench. 

A couple of parallel plates 16 are fitted one on 
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each side of excavator 12. Plates 16 have the 
shape of an upside down right-angled trapezium 
wherein the longer base 17 and the shorter base 
18 are united by oblique side 19 and by the side 
20 which is perpendicular to both bases. 

A formwork 21 is defined between plates 16 
and excavator 12; in said formwork a hose 22 is 
inserted which goes down along chain 13, and 
through this hose the concrete is casted into the 
formwork. 

One or more vibrators 23, meant for compact- 
ing the casted concrete, are mounted onto the 
longer bases 17 of plates 16. 

The concrete may be preparred and trans- 
ported nearby the place where the wall has to be 
casted, by means of a truck mixer 24, connected 
by a flexible hose 25 to hose 22. 

A pump 26 is provided for a better conveyance 
of the concrete from truck mixer 24 to hose 22. 

The method for realizing a continuous mono- 
lithic structural wall, substantially straight as shown 
in fig. 2, is carried on as follows. The excavator 12 
is positioned above the extremity of the structural 
wall to be built and so it is got to siide down along 
boom 8 and penetrate vertically into the ground, 
digging a hole as deep as the wall. After the 
excavator has been advanced for a short bit, the 
formwork 21 is slipped into the trench and it is 
fixed to the excavator in such a way that the 
shorter base 18 is level with sheave 15. 

The tube 22 is inserted from the top into the 
formwork 21 ; tube 22 is connected, with the outlet 
of cement pump 26 by means of flexible hose 25, 
which is fed by truck mixer 24. 

The equipment 1 , by moving continuously and 
constantly in direction C, realizes a continuous 
trench wherein the . walls are substained by form- 
work 21, and in which the concrete is conveyed 
and opportunely compacted by the action of vibra- 
tors 23 for a better setting and hardening. The 
process goes on this way until the whole length of 
the structural wall is realized. 

The process for executing a circular structural 
wail for the realization of large diameter wells, like 
the one in fig. 3, is brought on as follows. 

The excavator 12 is located in a position tan- 
gential to the hypothetical circumference of the well 
that is going to be dug. Then it is slided down 
along beam 8 and it is forced to penetrate vertically 
into the ground digging a hole as deep as the well. 

The excavator is then forced to move horizon- 
tally for a short bit and then the hose 22 is inserted 
in the hole following chain 13 and parallel to it. 

A circular trench is executed by driving the 
equipment in direction c' and by rotating oppor- 
tunely the excavator 12 round vertical axis A; the 
concrete 22 is conveyed through hose 22 into the 
trench, and such operations go on until the whole 
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circular structural wall] is completed. 

Once the structural wall is finished, the soil 
inside the wall may,! be excavated down to the 
depth of the wall. ) 
s The process hereby described allows to realize 

circular wells in non ^reinforced concrete about 40 
cm thick and 10 m dejep. 

As it can be observed in figs. 3 and 4, the well 
has a diameter D, amjexcavated deepness H and a 

w thickness S of the wail. 

1 

■ 

Claims 

•? 

15 1. An equipment for ^executing straight or circular 
continuous monolithic structural walls, character- 
ized by the fact that] it comprises a motor driven 
vehicle provided with means for substaining a 
beam which is orientable after a vertical and hori- 

20 zontal axis, a slide on one side of said beam, an 
excavator mounted onto said slide and comprising 
a chain that is substantially vertical in an operative 
position, formwork means provided with vibrators 
and carried by said slide following said excavator 

25 and a hose meant to convey concrete following the 
excavator inside the excavation. 

2. An equipment according to claim 1 wherein 
formwork means comprehend a couple of upsidde 
down right-angled frapezium shaped plates in 

30 which the shorter bise reaches the depht of the 
- excavator's lower endl 

3. An equipment according to claim 1 wherein said 
hose is connected, by means of a flexible hose, 
with a concrete pump! feeded by a truck mixer. 

35 4. A method for executing continuous monolithic 
structural walls by means of an equipment accord- 
ing to claim 1 wherein: 

- the excavator is kept in a vertical position along 
the longitudinal development of the structural wall 

40 that is being executed; 

- the excavator is inserted into the ground down to 
the requested depth; J 

- the equipment advances to execute a longitudinal 
trench by means of tfiie excavator; 

45 - the wails of the trench are substained by form- 
work means that are connected with the excavator; 

- the concrete is pumped into the trench through 
the formwork means following the excavator; 

- the concrete is settfed by vibration means integral 
50 with the formwork rifeans for casting a monolithic 

structural wall. J 

5. A method according to claim 4 wherein the 
excavator is mounted by means of a slide on a 
beam which is orientable after a vertical axis, par- 

55 allel to the axis of the structural wall. 

6. A method according to claim 4 wherein the 
formwork means are composed by two upside 
down right-angled trapezium plates which are par- 
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alle! and follow the excavator inside the trench with 
their longer bases upwards, while the shorter bases 
are level with the lower end of the excavator. 

7. A method according to claim 4 wherein the 
vibration means are mounted on the top of the 5 
plates. 

8. A method according to claim 4 wherein the 
concrete is fed through a hose which is inserted 
from the formwork and reaches the bottom of the 
excavator. to 

9. A method for executing circular structural walls 
for excavating large diameter wells by means of an 
equipment according to claim 1, wherein: 

- the excavator is positioned vertically on a point 
belonging to the circumference of the well to be 75 
built; 

- the excavator is inserted into the ground for the 
requested depth; 

- the equipment advances along the circumference 

to dig a circular trench by means of the excavator; 20 
the concrete is casted into the trench following the 
excavator. 

10. A method according to claim 9 wherein the 
excavator is mounted by means of a slide on a 
beam which Is orientable after a vertical axis, par- 25 
allel to the axis of the circular wail, and after an 
axis which is radial to the wall. 

1 1 . A method according to claim 9 wherein the 
trench is filled with concrete through a hose which 

is mounted on the excavator and follows it during 30 
the excavation. 
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© An equipment for executing straight or circular 
continuous monolithic structural: walls, comprises a 
motor driven vehicle (2) provided with means for 
substaining a beam (8) which is orientabie after a 
vertical and horizontal axis, a slide (10) on one side 
of said beam, an excavator (12) mounted onto said 
slide and comprising a chain (13) that is substantially 



vertical in an operative position, formwork means 
(21) provided with vibrators (23) and carried by said 
slide following said excavator and a hose (22) meant 
to convey concrete following the excavator inside the 
excavation. ? 
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